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EMMANUEL G. BELLO*

The Present State of Marine
Science and Oceanography in
the Less Developed Countries
I. Introduction
Optimal utilization of the ocean is not realized in most developing nations.
Successful use of the sea depends largely on having strong scientific capabilities.
Considerable differences, however, exist among countries in their concept of
oceanography;I depending largely on whether they are developed or less
developed. But the level of achievement of any nation in this field is measured in
most cases by the degree of emphasis on basic 2 or applied research, especially in
physical and chemical oceanography.
Hitherto, the policy for the application of science to development in many less
advanced countries was neither clear nor consistent. Often specific needs did
not coincide with the trends of scientific interest in the developed world. The
course is now changing. The general tendency is a growing awareness for better
understanding of the technological and similar applied aspects of
oceanography. One good reason for this is because the last two decades have
subjected the world to unprecedented social and technological revolutions.
Another is due to the fact that the realization has emerged 3 that the oceans are
a dynamic force which spreads across the entire length and breadth of future
*Docteur en Droit (Paris), LL.B. (London), LL.M. (Columbia); Research Diploma (The Hague
Academy of International Law); Former Consultant with the Intergovernmental Oceanographic
Commission (IOC-UNESCO); Presently with the International Labour Organisation (Geneva).
J.W. Brodie's report before the IOC Working Group on Mutual Assistance. Report of the first
session to the Bureau and Consultative Council of the IOC. See Doc. UNESCO/AVS/9/89Q, Oct.
1966, p. 2 , contained in Doc. IOC/V-6, SC/CS/150, June 1967.
'Inthe "Science of Oceanography" this includes two parts:
(1) Research which can be
(a) Basic research on fundamental topics (e.g. experimental and theoretical wave studies;
nutrient requirements of bacteria; formation of authigenic minerals);
(b) Basic research on broad topics or regions oriented by national or economic interests;
(e.g. regional circulation; sedimentary history; life history and ecology of economic
fish); and
(2) Work in science whose original content is low, but which meets a number of essential,
practical and scientific needs.
3
Luis R.A. Capurro, Oceanographyfor PracticingEngineers published by Barnes and Noble
Inc., New York. See Prefact V.
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human affairs. In the rapidly developing world society, the implication of the
ocean is clearly seen in a new light that is becoming the main motive of many
oceanographic programmes leading inevitably to the effective use of the sea by
man.
A fundamental problem in this domain is the lack of consistency in
terminology 4 and highly variable standards and concepts utilized in describing
national activity in oceanography. This places a formidable obstacle in the
assessment of the situation or condition obtaining in any particular less
developed country. Oceanography should be looked on as basic marine
research, involving the utilization of all the appropriate basic scientific
disciplines such as physics, chemistry, zoology, botany, geology, etc. towards
the understanding and solution of the scientific problems of the sea.
Oceanography is not just physical oceanographic research, but it includes
marine biological research. The biology and ecology of fish is oceanography; but
the application of fish biology to practical fisheries problems is not. Data
collection that proceeds no further than that, is not research and thus it is not
oceanography; however the collection of accurate data for research purposes is
an essential part of oceanography. 5
Except in very few cases, most of the activities in the less developed countries
concerning the marine sciences and oceanography place great emphasis on
fisheries studies, exploratory fishing, preservation, fisheries management,
population structures, fisheries biology, gear and method technology. This is
because the chain of events since the earliest contact with the sea has been by
way of fishing and search for food.
Therefore, even where reasonable marine research activity exists, there is a
high degree of imbalance in favor of biology in the oceanographic activity of the
developing world. Until recently, in many coastal states in Africa and in
particular in Latin America (L.A.), their university training and research were
4
For example in the UNESCO "Approved Programme and Budget" for 1963-64, provision was
made for experts requested under the Technical Assistance programme by seven countries. The
items included requests for experts in "physical oceanography," "oceanography," "plantology,"
"marine science" and "marine biology."
Similarly, it is clear from replies that many countries list under oceanography:
i) applied studies of fisheries management problems, carried out at a technical or non-research
level often on an ad hoc basis;
ii) so-called "exploratory fisheries" which on a short term basis can neglect the real biological
and ecological foundations needed for this exercise to be valid;
iii) so-called "fisheries oceanography," which at its lower levels can mean for example that
problems in physical oceanography are being either overlooked or attempted by
non-physicists;
iv) the measurements of tidal height and currents; hydrographic surveys for navigational charts;
repetitive temperature measurements at shore stations, valuable from a technological point of
view, but often with minor or no local research content or application;
v) fisheries biology; although it is difficult to evaluate the activity described in replies, the proportion that is adequate basic research can undoubtedly vary greatly.
'See UNESCO/AVS/9/89Q, Oct. 1966, Appendix V AVS/9/89Q, p.2.
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confined to shallow water biology. The sum total of it all is that basic oceanography is either inconsequential or very little research is done, if any. The task of
identifying subject priorities within the Marine Sciences and Oceanography is
not completely realistic. Of course most coastal nations have some idea of how
their national priorities fit with ocean-related problems. But the obvious
question is whether this idea is entirely optimum. In certain cases the picture
may be correct grosso modo. Here again the need to study this problem would
not have arisen if each nation had all the necessary information in accurate
detail and perspective with regard to the economic development of other
nations.
Although the panoramic view may look gloomy, yet the tide is gathering
momentum in many parts of the less developed countries. Efforts in marine
sciences and oceanogrpahy show a new pattern that reflects how they are
reacting to meet their societies' needs in the oceans. Marine resource
development programmes are becoming of prime importance. Potential for
attaining this goal, particularly the objective of self-reliance, seems
substantially enhanced through national plans for scientific development.
For example a co-operative plan for Marine Resource Development has
commenced between the Republic of Tanzania and the University of Rhode
Island; 6 this is a co-operative enterprise aimed at activating technical aid and
technology transfer activities. To this end, the Unviersity of Rhode Island has
completed a survey in December 19727 for the Government of Tanzania
covering the scope of the project and potential for attaining the objective
envisaged by the programme. 8 Since the development of capability in Tanzania
is a paramount need, basic to all further marine resources work, the university
consultants will engage themselves first with the concept of developing a major
marine science centre.
Within the framework of the World Plan of Action for the Application of
Science and Technology to Development, a survey known as the UNACAST
6

See Report on CooperativePlanfor Marine Resource Development in Tanzania; to involve the
Republic of Tanzania and the University of Rhode Island. A presentation for future discussions
between representatives of the proposed participating parties also for presentation to supporting
interests, 15 December 1972.
'Ibid., Report on Tanzania 1972.
'Programme will include the following:
Management Research in Support of the Tanzanian Capture Fishery Programme of the Reef and
Reef Lagoon Area
Mariculture for Tanzania
Coral Reef Restoration Studies
Economics, Marketing and Social-Culture Considerations
Studies in Food Technology and Nutrition for Tanzania
Tanzanian Coastal Zone Management Studies including Coastal Law and Ocean Engineering
Marine Advisory or Extension Services in Tanzania
Training and Education in the Marine Sciences in Tanzania with added note on training in
Swahili for Americans.
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Survey was conducted by the UNESCO Office in Cairo with a view to determining the scientific and technological needs of the country. 9 As a result of a
UNESCO/UNDP mission to Egypt in March 1971, a project submitted by the
Cairo Government has resulted in establishing Post-graduate Science Studies at
the University of Alexandria in October 1971.10 The Regional Project on the

Hydrological Study of the Nubian Sand-stones was discussed in Cairo in 1972
and representatives from Libya, Sudan and Egypt participated.
Recommendations on the hydrological study were formulated and this may lead

to a formal agreement before the end of 1973.
The subject of oceanography is of interest to several institutions in Nigeria.
The Federal Fisheries Department and the University of Lagos are keen to work
on the subject of living resources and their relations with the marine
environment and marine pollution.
The Nigerian Navy and the
Meteorological Services Department would like to embark on the variability and

tsunamis. The universities in the country have shown great interest in marine
geology, geophysics and mineral resources beneath the sea. The Nigerian Council
for Science and Technology (NCST) has therefore recommended the formation
of a national committee on oceanography which will benefit by participation in

the projects of the Intergovernmental Oceanographic Commission. NCST12
had in fact advised that Nigeria should become a member of the ICC.
During the First Working Group Session of the ICC which met in March
1973,13 many delegates from the member states, especially those from the
developing countries, enumerated the peculiarities and different characteristics
of their national problems in oceanography. Mexico, for example, already has
'Bulletin of the UNESCO Field Science Office in Cairo, Vol. I, No. 1, December 1972, p. 14 et
seq. Purpose of the mission was to assist the Government in the formulation of the Policy of
National Scientific Research and Technology in Egypt.
"Ibid., pp. 14-15.
"Report of the Sixth Meeting of the Nigerian Council for Science and Technology, held 27-28
September 1972 Working Paper No. 6.01.
"According to His Excellency, General Yakubu Gowon, Head of State of the Federal Republic of
Nigeria:
I'd say that NCST has two primary responsibilities: to be the supreme science policy-making body
in the country, and to coordinate-you might even say supervise-the country's science activities.
To break it down somewhat, NCST is called upon to:
Determine research priorities relative to the country's needs and our international commitments.
Advise the Federal Military Government on a national science policy
See that R and D results are applied in industry or agriculture or for social purposes.
Coordinate the views and activities of the various bodies that are part of our science policymaking machinery.
Promote public confidence in science by explaining how our investment in R and D will help
the development of the country.
See IMPACT of Science on Society. Interview with the Nigerian Head of State on Science, Technology and Nigerian Development. Vol. XXII, No. 1/2, January-June 1972, pp. 55-72.
"Summary Report, First Session IOC Working Group on Training, Education and Mutual
Assistance (TEMA). IOC/TEMA-I/3, 1973.
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infrastructure in marine chemistry and geology. FAO has provided them with
assistance which produced good results. The Indonesian delegate stated that,
although they have university courses in marine sciences, yet the "quality is
poor": training is needed in marine biology, oceanography, and marine
pollution control. Assistance is also required to increase the nations capacity in
aquatic farming. Pakistan, on the other hand, has a Department of Marine
Biology attached to the University, and ten laboratories carrying out research in
oceanography. It needs not only collaboration with foreign institutes and
technical assistance, but also the necessary facilities to develop the Institute of
Oceanography in Karachi.
Colombia has started to implement a project for integrating teaching and
research work in marine sciences, but the main problem is the shortage of
specialized personnel and experienced teachers. As Peru has a coast about
1,500 miles long, it obviously has a great interest in training and education
programmes. Indeed, according to the Delegate from Peru, 14 they have
invested about $11 million in the economic development of their marine
environment. Presently, the country is participating in a multinational venture
in marine research with Mexico, Columbia and other states.
The Delegate from Greece1 S admitted that his country falls under the same
category as the developing nations in the area of marine sciences and
oceanography. Work in this field commenced only two years ago. Development
problems, not unlike those of the new nations, are trailing their footsteps as
work progresses in this field. Greece lacks oceanographic ships and most Greek
students are sent overseas for training.
There is little doubt, as evidence shows, that many less advanced counties in
marine sciences and oceanography are taking the necessary first steps toward
establishing a solid foundation. However, development of a coordinated unit
can take five years. At the end of ten years from establishment an effective total
contribution of research results should be available. An assessment of
organization and activity is useful at this stage. 16
11. Views of the Less Developed Countries
[LDCs] on Proposed Training and Education
Many governments of the less developed countries which are member states
of the IOC have complained that, apart from participating in one or two
programmes, they have not actually felt as part of the Commission. Before the
separation of the IOC from the Office of Oceanography, now Division of
"Jorge del Aguila Sanchez. Capitan de Fragata, IOC/Working Group on TEMA, March 1973.
"Constantine E. Vamvakas, Head of the Department of Biology, Ministry of Culture and
Sciences. Institute of Oceanography and Fishing Research, Athens, Greece-correspondence OR
20602/10/561, 22 May 1973.
"Doc. UNESCO/AVS/9/89Q 1966. Appendix II, p.7.
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Oceanography since October 1972,17 they got the impression that funding of
the Commission was given primarily to promoting the activities and interests of
the major oceanographic states.
India, according to one of its delegates, 18 gave its full support to the
separation of the Commission from the Division of Oceanography, previously
under one head, because they hope it will be good for promotion and
advancement of marine sciences in the less developed countries. The proposed
training of Policy Makers and Science Administrators from these countries will
throw more light, especially at the upper governmental level, on the functions
and role of the Intergovernmental Oceanographic Commission. Many of these
nations will understand the value of the marine environment to the development
of their national economy. In the end a concerted effort will be made by these
Administrators to give due attention and consideration to scientific
development in their national budget.
The Jamaican Government, according to the permanent delegate to
UNESCO, 19 never made the problems of marine science and oceanography a
point of priority, even though it is an island which has a great need for the
development of this sector with the nation's economic programmes. The
Jamaican Government views favourably the proposed programme of training
and education as it will offer a better understanding of the problems involved in
this field.
The Lebanese Ambassador ana permanent delegate to UNESCO 20 stated
that his Government is already a member of the IOC and would be positively
interested in a programme of education and training that will draw its
participants from a group of influential people in Administration or
Government. The programme is not only welcome, but will be actively
supported. The Lebanese Government would, in fact, like to propose its country
as a centre for one of the Regional Workshop/Seminars to be organized by the
Intergovernmental Oceanographic Commission, because, geographically
speaking, Lebanon is almost in the middle of the Arab world.
The Kenyan Director of Fisheries 21 expressed his government's views as being
totally encouraging and satisfactory as regards acquainting a science administrator with marine science and ocean management problems. For them, it
"Secretary's Report on the Activities of the IOC in Doc. IOC/EC-1I/6 Feb. 1973. See p.1, para.
2, on Staffing the Secretariat.
"Special interview with M.M. Krishnamurti, Indian Deputy Permanent Delegate to UNESCO,
27 March 1973.
"Jacqueline Wynter, Jamaican Permanent Delegate to UNESCO. Correspondence JDU/320.12,
15 June 1973.
"Ambassador Halin Said Abu-Izzeddin, Lebanese Permanent Delegate to UNESCO by special
interview, 28 March 1973.
"W.N. Mbote, Director of Fisheries, Ministry of Tourism and Wildlife, Nairobi, Correspondence
Ref. BCM/24/8 of 30 April 1973.
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appears "certain that in the future more and more countries will turn their
attention and resources to the sea. The major handicap, however, is that most
developing countries, while eager to exploit their marine resources, possess
neither the know-how nor the necessary equipment for it." The IOC project
would however go a long way in fulfilling this objective.
The Korean Oceanographic Commission 22 is very interested in taking part in
this project. It is in complete agreement with the need to follow a course of
action which will be invaluable to the less developed world. It believes that
"identifying the needs and priority within the framework of national economic
planning would greatly enhance the effectiveness of the workshop."
In the Bahamas23 there is an urgent need and interest in diversifying the
economy which, hitherto, depended largely on invisible products and exports.
The next logical step is to develop the sector dealing with marine policy and
ocean management. Therefore training, as indicated in this study, will help in
"mapping out a priority programme" for many developing nations.
The chairman of the Philippines National Committee 24 on Marine Sciences
among other things expressed the opinion that it would be advisable to precede
such a training course by multilateral workshops to make initial steps toward
priority identification and individual selection.
According to its Ambassador to the United Nations in Geneva, 25 Trinidad
and Tobago, takes great interest in matters concerning marine sciences,
research and oceanography. The Government is equally interested in fisheries
and other living and natural resources of the sea. The activities of the IOC
appeal greatly to Trinidad and Tobago. Since their Government is wide awake
to the possibilities in this field, they are naturally interested in co-operating
fully.
The common thread running through the views expressed by these nations
indicate the sense of relief and hope that the IOC programme will bring to many
less developed countries which really feel the need to share in the experiences of
the Commission and the benefits that may be open to them through better
understanding of a domain which is so near, yet so far, and is totally alien to
many of them.
IH. Benefits from Participation in the IOC Activities
It is quite significant that as many as twelve developing nations took part in
the earliest, in fact the first, programme co-ordinated by the IOC. This was the
2
Jae-Seung
23

WOO, CHUNG-ANG, University College of Law, April 22, 1973.
E.E. Osadebay, Magistrate's Court, Nassau, Bahamas, Correspondence, 28 April 1973.
2
Franciso A. Comsti, Chairman, National Committee on Marine Sciences, Republic of the
Philippines, Correspondence, 11 April 1973.
"Ambassador Archibald, Permanent Delegate to UNESCO and Ambassador to the United
Nations, Geneva-by special interview, 10 May 1973.
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International Indian Ocean Expedition (IOE) (1959-1965), although the
Scientific Committee on Ocean Research (SCOR) assumed the task originally.
What is more striking is the fact that their interest in joint co-operative
programmes gradually dwindled, notwithstanding that the HOE project proved
highly beneficial to India. Pursuant to an agreement between UNESCO and the
Government of India, the station known as the Indian Ocean Biological Centre
was established in 1963 at Ernakulam, South India. 26 Undoubtedly, it
stimulated Indian interest in marine science and oceanography to such an
extent that it subsequently established a National Institute of Oceanography.
IOC-UNESCO provided both equipment and educational opportunities.
Citizens of that region who performed one form of service or other during the
International Expedition must have enjoyed at least some economic benefit
from the project.
It has often been said that the size and range of the HOE activated much
interest in this subject. Examined from a different and strictly pragmatic angle,
that is, in terms of ships, personnel and money, the result is considered to be
astronomical-far beyond the efforts deployed in any other single operation to
date.
With respect to the InternationalCo-operativeInvestigations of the Tropical
Atlantic (ICITA) (1963-1964), even certain less developed countries which were
not member states of the IOC, such as Nigeria, availed themselves of the
benefit and opportunity of participating in the February-April 1963 expedition,
and also in the August-September 1963 expedition. In addition six other new
states participated.
In the regular programme sector of the IOC-UNESCO, it appears that many
less developed countries had been encouraged one way or another. For instance,
the Director-General of UNESCO indicated in the report 27 of the activities of
the Commission in 1972 that about six states from these parts of the world
gained certain advantages from assistance offered by the Commission. There is
continuing support in Singapore to the Regional Marine Biological Centre
(RMBC); and in Mexico, the activities of the Mexico Oceanic Sorting Centre
(CPOM) were supported by UNESCO. Financial support was given to the
Rumphius Laboratory of Ambon in Indonesia, which commenced operation in
December 1972. The Indian Government has been asked to agree to the Indian
Ocean Biological Centre being converted into a Centre for Advanced Studies in
Marine Tropical Planktonology. The International Ocean Institute in Malta
was supplied with equipment recently, and negotiations are in progress with the
11W.S. Wooster, UNESCO's Role in the InternationalIndian Ocean Expedition, SCIENCE, Vol.
35, No. 3507, 1962, p. 994-995. See also Secretary's Report on the Work Accomplished since the
First Executive Council, Hamburg, 3-8 July 1972 as at 25 Feb. 1973, in IOC/EC-II/6, Add. 1,
March 1973. IOC Technical Series No. 2, UNESCO, 1966.
7
bid. IOC/EC-II/6 Add 1. 1973.
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University of Nairobi, Kenya, for conducting a regional training course in
near-shore geology. In addition a survey of marine algae of the west coast of
Africa is to be carried out before the end of 1973 or early 1974.28
In the area of country projects two countries in Africa, namely the Arab
Republic of Egypt and Sierre Leone have received assistance. For the former,
consultants were provided to help in the National Oceanographic Data Centre
and in fish taxonomy; the latter is receiving aid for personnel in physical
oceanography and marine geology. Latin Americans received assistance in
different categories designed to help in a particular area of interest to the
countries concerned in marine science or oceanography.29
All these appear to be a complete change of trend, contradistinguished with
the report of the Working Group 30 on Mutual Assistance in June 1966, which
noted that "in many developing countries which are members of the IOC
sufficient support tor marine research has not been provided at national level.
This is partly due to inadequate appreciation of the immediate and long-range
benefits of oceanography, and partly to the low priority alloted to the subject in
' 31
national development programmes."
The spirit of that early report still lives, because in the approved programmes
and budget for the biennium 32 1973-74, provision has been made by the IOC
for promotion of member states' participation in its activities. In this regard,
according to the regular programme plan, "particular attention will be paid to
scientific investigation and exploration of the sea-bed, to research and
monitoring of marine pollution . . . Assistance will be provided, as
appropriate, to enable the participation of Member States, particularly the
developing countries in the activities of the IOC . . . "33
IV. Observations on the Training, Education and
Mutual Assistance [TEMA] Programmes of the IOC
As opposed to the old and dismal circumstances which obscured the efforts of
the IOC's Training, Education and Mutual Assistance (TEMA), the newly
constituted Commission fully realizes the importance attached to TEMA, and

"Ibid. IOC/EC-II/6 Add 1, 1973.
"Ibid. IOC/EC-1I/6 Add 1, 1973.
"Doc. UNESCO/AVS/9/89Q, Oct. 1%6.
"The Working Group discussed several means whereby this situation could be improved and
interest in oceanography stimulated in such countries. Although the offer of groups visiting
committees had not met favourable response from developing countries, short visits by leading
oceanographers could help local scientific efforts by the holding of discussions at sufficiently high
government levels, stressing the importance of oceanographic research for national development
programmes.
"See Doc. IOC/TEMA-I/13, 26 Jan. 1973, "Extracts from 17 C/S: Approved Programme and
Budget for 1973-74."
"Ibid. Doc. IOC/TEMA-I/13, 1973.
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the advantage it will generate for and on behalf of the Commission as well as its
member states.
The situation was bound to change or improve systematically, because some
developing nations found it hard to forget or ignore the provisions of Resolution
IV-8 on Development of National Programmes 34 passed in 1966 by the IOC
Working Group on Mutual Assistance which recognized "again the urgent necessity for mutual assistance between its Member States in developing
their national programme in order to study the oceans more thoroughly." 35
Among other instructions given by that resolution paragraphs 1 and 5
specifically referred to the development of university programmes in marine
sciences in the developing countries, as well as providing places ,on research
vessels for training. Many African countries believe that apart from two major
attempts favouring the National Oceanographic Data Centre in the Arab
Republic ofEgypt, and the Institute in SierraLeone their continent has more or
less been ignored. The delegate from Chile 36 confirmed this impression in his
remarks during the first session of the IOC Working Group on Training,
Education and Mutual Assistance in March 1973. He stated that in the different
continents the level of achievements in marine sciences varied greatly from one
to another, and that, whereas Latin America had started making great progress
in this field, most African Coastal States were comparatively on a low level
vis-i-vis any other continent.
The IOC Working Group in March 1973, not only took note of the general
picture of conditions in most developing nations, but actually voiced concern
about the small number of marine chemistry fellowships awarded, compared
with marine biology for instance. Suggestions were made to the effect that
fellowships must remain flexible, no particular discipline should be given
exclusive priority, no fixed rule on duration of fellowships should be applied,
and finally that short-term fellowships should be awarded for specialized
training of established scientists. 37
One area which has never been tackled properly or seriously discussed so that
something should be done, and seen to be done, is that which concerns the
policy-makers and science administrators. Their position is of great significance
in the overall development of marine sciences, oceanography and ocean
management. The individual who does in fact dominate the activities of the
trained professionals is the government administrator. His knowledge of what is
going on and what is directly involved can tilt the balance in favour of the
marine scientists and oceanographers and upgrade their position in the society.
3

'Document UNESCO/AVS/9/89Q, October 7th 1966 in Annex III.
"UNESCO/AVS/9/89Q, October 1966, Annex III, Resolution IV-8.
"During General Debate, first session of the IOC Working Group on Training, Education and
Mutual Assistance, March 1973.
"Summary Report, IOC/TEMA-I/3, 5 April 1973 (First Session, March 1973).
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On the other hand, the lack of knowledge of the administrator can be, and
indeed has been, the stumbling block to progress and development in this field.
The whole machinery grinds very slowly.
The essential thing is not the training of professionals but convincing
governments of the developing nations to make adequate provisions well in
advance in their policy arrangements for trained individuals to find places to
fit into, where they can effectively exercise their profession, which, in many
cases, has involved years of hard preparatory work. It is commonplace however,
to find a number of highly trained marine scientists from the less developed
countries lost to the developed nations for the simple reason that no jobs have
been provided in their home countries. Even where the professional is absorbed
into the society, in time he finds that he lacks the essential equipment to carry
out his responsibilities. It is therefore necessary to begin the IOC proposed
training programmes not from the bottom but from above. By this is meant
necessity of training the high level administrators-those who are, or will one
day be in control. The importance and the possible dividends cannot be over
exaggerated. Put rather modestly, it might be the turning point in the life of the
newly constituted Intergovernmental Oceanographic Commission. Hopefully,
the skepticism about it might finally be dissipated.
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